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ABSTRACT 

This paper presents a study which indicates that 
accurate perforata nee on a simple conservation task need not be 
related to congnitive maturity* Twenty adults and 20 third graders 
were given three verbal problems, each requiring a same^dif ferent 
judgment and an explanation of that judgment. Only 3 adults were able 
to give correct judgments, while 19 of the children were able to do 
so. It was surmised that the adults were not able to ignore 
irrelevant information, and that carefree attention to the 
characteristics of task information is necessary if advances in 
developmental theory are to be realized. (ED) 



u»DtPA«rME^To.Kt*.tH Aduits Thinking Tlu> Way We Think Children Think, 

«?J'««*'V.r.f!ifro» Children DonH Think That Way 



Ridianl I). iMlmXy f:il<H*n C« Astor^ 
VaiidcirUill Ifnivorsitv 



The HuU.iiVts in X\\l^ sVudy were given three verbally presented prd>l^S|^ 
i?aeh ri»quiring o same-dil*torenl judjooent and an oxplanaticai of that Judgment. 
Lach problt^i bc^an in the follow^ii^ way: ^^Imagine that I have two dans# One 
has red tods in it^ and it is callc?d the red-tod oon» The other has blue 
beads in it and i.^ called the blue- bead can # There are the «same number of 
r*>d Iwads' in the rod-bead can as there ari> blue beads in the blue-bead can. 
^ 1 I>et me repeat that • There are the name number of red beads in the red-bead 
1^,1 can as there are blue beads in the blue-bead' can* Now, ima^^ine that I dip a 
^1 cup into the red- tod can and take mit five bead.")* I pair them into the 
blue-bead can.^^ The regaining part of each problaa made then distinctive. 



I In tho Mix problem the experimenter said, 'Then T mix up all the beads 

in the blue-lK^ad can. I then dip the cup into the blue-tM^ad can and take oat 
five bead.< and pour them into the red-l*ead can# Will thr? number of r€*d beads 
"^^ 'i in the red--boad can and the number of blue beads in the blue-bead can be tiie 
same <jr different?^* 

In the No Mix probicro the experimenter said, tlien dip the cup into 
the blue-bead can and take out the same five red beads and pcair them into 
the red- bead can. Will the number of red beads in the red- tod can and the 
num!>er of blue beads in the blm^-bead can be tiie ^an?e or different?" 



CO 



In the Mix-l l/css problem thi* experimenter said, ^T'hon, I mix up all 
tlin tieads in the hlue-bt^ad can. I then dip the cup into the blue-bead can 
and take oiit rally fcHir beads and pour th<Hn into the rod-bead can. Will 
c^^i the number oi' red b<*ads in the riHl-l>ead can and the numb«r of blue beads in 
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t!ie blue-bead can be the same oi' different?'* 

I^riormance m the Mix problf?m was of* major interest. Tlie task is a 
conservation- type probliw, and a friend vAio studied with Itaget fcfl' three 
ynnr- de.-^cribod it as a doubltf-conservation problem. A few years ago frank 
Murray pre:^ente<l tlu* task to an audience' of Ph. D.^s and graduate* students 
at Vanderbill and no i^ie was willing to haxard a guess oven thcjugh the 
prol>]cm had t>een presented toward the <wl of a s<iries of cofisorvaticn problems. 
Sin(*(' lhat limt- wo have inionnaMy observed that many adults rc*spond incorre<'tly 
1 o tin* probJcHiu 

Thf i*orr<»4*1 ansv.« r to the riuir^tion at the <»nd of the prolilem is ^sam<»,** 
arnl an acceptal>Ji» i xpl.uial j oJi ran Involve adding ami >^ul>trai*t Ing operaticaris 
with ypcMM*ric* numlM^r.; or Minothin^'! iiko ''tho numbor of nnX U^ads lc»rt in thc^ 
bhM— boad can irqual^ tho numbor oT bliio boads lakffn to the red-bead can.'* 
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BEST Wl M/yUBi£ ^^Ai^A 



Thv Hubjivls were 20 Vtindi'rUfll iidulls s<»lfH'ti»d from an lulrcKiuclory 
Pi^ycholoto* ^^'ourni* nmi 20 tliird-ijrcHic! diildren Holected irm & private* school 
in Nashvii lo» Tht» premiums wero presontod t o oach child individually and to 
groupt^ of adult 

RationiUc* 



Wi» surmlsud that u iailunvlo runpcAid correctly to this problon wan duo 
primarily t:o ihi? cognitive* tivaluation of Ww informcition alic«jt the mixing of 
b<?ads^ which is irrolovant to .^olvinj^ tUi? prol>l<«i* diving as mucli or moro 
cognitive priority to thn irrelevant as to the relevant Inrormatlon, which 
c<«icemtHi the color and number of bcads5 was considered to be due to the 
coapellingness or salience of the irrelevant information^ (See Odoa, 1972; 
(Xliin ^ Corliin^ 1973; Odom & Ru^an, 1972 for a discussion of perceptual 
salienctj and its ifffect:? on prol^lem solving •) It was further suspected that 
this particular irrelevant information vcaild not be highly salient for your% 
children and that they would solve the problem by cognitively evaluating the 
relevant information only* ftefore beginning the .study it was established that 
the children had not received classroon instruction in statistics or probability 
theory* 

The No Mix and Mix-1 Less probl^s wore given primarily to assess the 
reliability of judgments* All subjects were expected to give a ^'same" 
judgment to tlie No Mix problein and a judgment of **different** to the Mix-1 
Le?is problem* 

Result H 

The results were in accord with expect a tic:ffis. Only 3 of the 20 adults 
f?av<* i'orrivt '*sami»^ .tud^jfInent^* to the Mix problinn, while only 1 of the 20 
children g^Hi? an incoi*r<?ct judgment of 'different* All of the subjects 
correctly answered !>oth the No Mix and Mix-1 Less problens. 

Of tl)e adults* written (»xplanatic«is for the incorrect judgments in tiie 
Mix problcsn, 14 of tlie 20 <»ontainc!d proI>ability accouits involving the mixing 
operation* In 11 of those 14 tlicfre was a recogniticfli that it was possible, 
but not probablti, that all ri*d In^ads could be drawn fr<iii the blue-bead can 
and thai this nutcnirne wiMiId rocjuiro i\ ^'sanuj'* judgment* It would seem tliat 
the latter would lojiirally load to a judjiment of 'Vame,*' but it didn^t. 

Nonf <»I* tlM* tljriM* adults who ^avi* vmio*' judgments g«-.vcf a satisfactory 
«'xpjorui1 iau tfu' iHliilt > fnt'ornnM {y ri^spfdlding wMh TfVrent oriJy 
itfw* r«irriH*ti*d hf- jud^mnut ami j^;ivf a ^atisfaclory f.^xpltuial f r/iu 

Thi» \*) hildrnri v;lio ;4««vo i\ rorriHM judgm<*nt also d<«ni<^ist r<it<'d adding and 
sui>t raci iti).» ojm Tat Tons rircessiiry for a sat isf'ac^tory <'xpJana1tun whtni the 
I'Xperimt'nt '-r took thimi thnmj^h Ifin sti»ps (if tht* Mix ])roI>l<mi :if1i»i* arbitrarily 
. inrt inj» th«» prolilun v.fth ix heads iii i\ich can* The cmio child who gave <in 
incorrruM judurruTit rh;«ng<Hl it iind }»nvo ;i snt i sfarl ov-y fxplanat i<i»i# Th<» 
mixing upcr itiini wa- rli»arJ.y uruniportani and none of Ihe <'hi Idnm menticjoc^d 
i1 in their expiaoal j cais* 



BEsi con nnuuBif 



Al'ter oxplonat ions wore jiivon, tho fKp<?rimnnlGr prolxu the last 13 
t'hildron for a rcjncfpi probaUnily. TIiih was don«» by posiiig a Hitiialio!i 
in which many snniplos of S brails vnyrv dfppt'd Vrtta the hhw-hoiHl «*an afti^r th<' 
rtHj l»t»ad.s hat] iM'pn mixinl with i\u* bluo lK'a<ls. and asklnji; whothtT thorp wcAild Ir; 
more oups with all red ur ail blui*^ or whotht»r lh«r*? wmild {m* raort? witli rcnl 
and hlno. together. 1 lm4?n »85::;) ol* t\w l.'t gavv the latttjr dioiff. 

Ccttcrlu.slonri 

Tlte children in the present study were shown to have cqgnitive operations 
and structures necess*ary for evaluating and analyzing information that was both 
relevant and irrtflovant for problem solution. However, the irrelevant infomiotioo 
was appartmtly so low in salience that it played no important role in determining 
their correct .judgments. Tor the adults, mi the other hand, it appeared to be 
quite salient and resulted in incorrect ,1udgments. 

Age-rolat«?d differences in the salience of given infonnation are assumed 
to be due in large parf to the number ol' past situations thai provide experiences 
with that informaticai. l»e<*ause amount of wposure to informatfcBi of all sorv. 
is almost always positively correlat<^d with age, younger suh,iects may be 
relatively less at'curottr in mtwit problcan-solving tasks used in devolc^ental 
research because they may be cognitivoly evaluating highly salient, but 
irrelevant informaticai for probl«n soltition. Their inaccuracy may not be 
primarily due to less developed cognitive structures and operations that analyze 
and evaluate information but to perceptual characteristics, like salience, of 
that informati<Mi. Cftily in rart» situations, such as the Mix problem of the 
present study, are younger subjjects mort» ner.urato than older subjects. In such 
cases, hoivever, it is doubtful that cognitive-change theorists, who give little 
or no attention to the role of perceptual development and to age-related 
differences in what information is c(^nitively processed, would be willing to 
fcncludo that, because of the older subject *s greater inaccuracy, he is less 
fognitively mature than the younger subject. Careful attenticai to the 
characteristics of task informaticai will bo necessary if advances in developmental 
theory are to be r«ali25od. 
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